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Nephronophthisis, a hereditary nephropathy characterized
by interstitial fibrosis and cyst formation, is caused by
mutations in NPHP genes encoding the ciliary proteins
called nephrocystins. We investigate the function of
nephrocystin-1, -4 and -8, in vitro and in vivo in mamma-
lian kidney cells and in zebrafish respectively. Depletion
of either NPHP1 (N1-KD), NPHP4 (N4-KD) or NPHP8
(N8-KD) by shRNA-mediated knockdown in MDCK cells
led to abnormal ciliogenesis and epithelial morphogenesis
defects in 3D culture. Moreover nephrocystin-4 modulates
the Wnt pathways during morphogenesis of the zebrafish
pronephros and in vitro, via proteasomal degradation of
cytoplasmic/membranous dishevelled. In addition, we
demonstrate that nephrocystin-8 is required for dishev-
elled stability at the basal body essential for proper PCP.
In either N1-KD or N4-KD cells, we also showed an over
activation of Cdc42 and RhoA, downstream targets of
dishevelled. This was accompanied by actin cytoskeletal
disorganization, enhanced spreading on collagen, over-
activation of proteins that regulate focal adhesion struc-
tures i.e p130cas-Pyk2 and increased cell migration. Inter-
estingly, the stable expression of dominant negative form
of Cdc42 in knockdown cells rescued the migration and
the 3D phenotypes. In parallel, we observed that loss of
Nphp4 in mice caused cystic tubular dilatation after subto-
tal nephrectomy correlated with alteration of ciliogenesis
and over activation of Cdc42 and RhoA. Our data show a
role of nephrocystins in epithelial cell organization and
kidney morphogenesis via the regulation of the Wnt/PCP
components including dishevelled and the Rho GTPases.
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